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(54) BOOSTER CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To improve display quality of a liquid crystal and to reduce current 
consumption. 

CONSTITUTION: This device is provided with a liquid crystal driving circuit 14 
supplying driving signals SEG and COM to a display panel 15, a timing circuit 11 
generating and outputting a selection signal according to the current consumption of 
the liquid crystal driving circuit 14, a driving signal selection circuit 12 selecting and 
outputting either one of at least two kinds of driving signals CLK whose frequencies 
are different from each other based on the selection signal outputted from the timing 
circuit 1 1 and a booster circuit 13 imparted with the outputted driving signal CLK and 
supplying a driving^ource voltage to the liquid crystal driving circuit 14. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The current load circuit where the consumed electric current changes periodically, and the 
timing circuit which generates and outputs a selection signal according to the consumed electric current 
of said current load circuit, The driving signal selection circuitry which chooses and outputs either of at 
least two kinds of driving signals with which frequencies differ based on said selection signal outputted 
from said timing circuit. The pressure-up circuit apparatus characterized by having the booster circuit 
which can give said driving signal outputted from said driving signal selection circuitry, and supplies 
supply voltage to said current load circuit. 

[Claim 2] The current load circuit where the consumed electric current changes periodically, and the 
timing circuit which generates and outputs a selection signal according to the consumed electric current 
of said current load circuit, Based on said selection signal outputted from said timing circuit, either of at 
least two kinds of driving signals with which frequencies differ when the consumed electric current of 
said current load circuit is larger than a predetermined value is chosen and outputted. It is the 
pressure-up circuit apparatus characterized by having the driving signal selection circuitry which 
suspends the output of a driving signal when the consumed electric current of said current load circuit 
is below a predetermined value, and the booster circuit which can give said driving signal outputted from 
said driving signal selection circuitry, and supplies supply voltage to said current load circuit. 
[Claim 3] When the consumed electric current of the current load circuit where the consumed electric 
current changes periodically, and said current load circuit is larger than a predetermined value, a high- 
speed clock selection signal is outputted. The timing circuit which outputs a low-speed clock selection 
signal when the consumed electric current of said current load circuit is below a predetermined value, 
The low-speed clock which has the 1 st frequency when said low-speed clock is outputted from said 
timing circuit is chosen. The driving signal selection circuitry which chooses either of at least two kinds 
of high-speed clocks with a frequency higher than said 1st frequency, and is outputted as a driving 
signal when said high-speed clock is outputted from said timing circuit, The booster circuit which can 
give said driving signal outputted from said driving signal selection circuitry, and supplies supply voltage 
to said current load circuit, When said high-speed clock is outputted from said timing circuit, the supply 
voltage and reference voltage which were outputted from said booster circuit are compared. The 
pressure-up circuit apparatus characterized by having the control means which controls said driving 
signal selection circuitry to output what has a high frequency as said driving signal one by one among 
said high-speed clocks until said supply voltage reached to said reference voltage. 
[Claim 4] The timing circuit to which a predetermined period selection signal is outputted from from 
when earlier than the event of the consumed electric current of the current load circuit where the 
consumed electric current changes periodically, and said current load circuit increasing, and after said 
predetermined period progress suspends the output of said selection signal, The driving signal selection 
circuitry which suspends the output of said driving signal while a driving signal is outputted while said 
selection signal is outputted from said timing circuit, and said selection signal is not outputted, The 
pressure-up circuit apparatus characterized by having the booster circuit which can give said driving 
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signal outputted from said driving signal selection circuitry, and supplies supply voltage to said current 
v load circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a thing suitable as a source of current supply to the 
circuit where consumption of a current is small like a liquid crystal actuation circuit about a pressure-up 
circuit apparatus. 
[0002] 

[Description of the Prior Art] Conventionally, 2 double booster circuit with the configuration shown in 
drawing 9 was used for liquid crystal actuation. 

[0003] First, if both the switch SW1 and the switch SW2 are connected to Contact a side, charge 
Qa1=calcium-Va will be accumulated in capacity calcium. Next, if both the switches SW1 and SW2 are 
connected to Contact b side, a charge Qa1 will be distributed to capacity calcium and Cb. Here, 
supposing capacity calcium and Cb is the same, the electrical potential difference Vb1 of an output 
terminal Vb will become the same as that of an electrical potential difference Va. 

[0004] Next, if both the switches SW1 and SW2 are connected to Contact a side, charge Qa2=calcium- 
Va will be accumulated in capacity calcium, and charge Qb2=Cb-Va will be accumulated in capacity Cb. 
[0005] If switches SW1 and SW2 are connected to Contact b side, a charge will be distributed and the 
output voltage Vb2 of an output terminal Vb will serve as Vb=3/2, and Va. 

[0006] If the above actuation is repeated, output voltage Vbn (n is three or more integers) will approach 
2 and Va gradually, and will become almost equal. 

[0007] The example which constituted 2 double booster circuit shown in drawing 9 in drawing 10 using 
the MOS transistor is shown. A switch SW1 consists of a P channel transistor P3 and an N channel 
transistor N1, and the switch SW2 consists of the P channel transistors P1 and P2. Moreover, these 
switches SW1 and SW2 have that actuation controlled by the control circuit 41. A control circuit 41 has 
level-shifter circuit 41a and an inverter INV1, and a driving signal CLK is inputted into it by level-shifter 
circuit 41a, and it operates. 

[0008] Supply voltage Va is impressed only to Terminal Va, and an initial state has an output terminal Vb 
in a condition equal to touch-down potential in this circuit. A low level is impressed to both the P 
channel transistor P2 by which the gate was connected to the output terminal of level-shifter circuit 
41a, and the P channel transistor P1 by which the gate was connected to the output terminal of an 
inverter INV1 at the gate, and it is in an ON state. Thereby, an electrical potential difference Va is 
outputted from an output terminal Vb. 
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[0009] Next, if the potential of a driving signal CLK becomes an electrical potential difference Va, this 
electrical potential difference Va will be inputted into level-shifter circuit 41a of the gate and the control 
circuit 41 of the N channel transistor N1 of a switch SW1. The N channel transistor N1 and the P 
channel transistor P1 turn on. This condition is [ both ] equivalent to the condition that switches SW1 
and SW2 were connected to Contact a side in drawing 9 . 

[0010] If a driving signal CLK becomes touch-down potential, the P channel transistor P2 and the P 
channel transistor P3 turn on, and both the switches SW1 and SW2 will be connected to Contact b side 
in drawing 9 . By repeating this actuation, as mentioned above, from an output terminal Vb, an electrical 
potential difference 2 and an electrical potential difference almost equal to Va are outputted. 
[001 1] The configuration of the equal circuit of a liquid crystal display panel is shown in drawing 1 1 . The 
signal line which supplies the liquid crystal driving signal COM 1 - COMn to a display panel 50, and the 
signal line which supplies a driving signal SEG1 - SEGn are wired in the shape of a matrix. The liquid 
crystal for 1 pixel exists in the intersection of each signal line, and this is displayed on it as volume load 
51. 

[0012] The wave of the signal COM 1 - COMn which drive such liquid crystal to drawing 12 (a), and a 
signal SEG1 - SEGn of operation is shown. Here, an electrical potential difference Va is the supply 
voltage given from the outside as mentioned above, and electrical potential differences Vb and Vc are 
equivalent to the output voltage of 2 double booster circuit and a 3 time booster circuit, respectively. 
[0013] The liquid crystal for 1 pixel prepared in the part which the signal line intersected will be in the 
condition of releasing light, when the potential difference of a driving signal SEG and Signal COM 
becomes the maximum electrical potential difference Vc, and in electrical-potential-difference Vb-Vc, it 
will be in a cut off state. 

[0014] By the way, the consumed electric current Idisp of such a liquid crystal actuation circuit is 
Idisp=fD since liquid crystal is a capacitive load and CL, and VD. It is expressed by carrying out. 
However, it is a frequency fD here. It is the frequency of driving signals COM and SEG, and is capacity 
CL. It is the capacity which liquid crystal has and is an electrical potential difference VD. Suppose that 
it is display potential. Thus, since liquid crystal is a capacitive load, only when the potential of driving 
signals SEG and COM changes like drawing 12 (b), a current flows and a current is consumed. 
[0015] Moreover, also when the consumed electric current of a liquid crystal actuation circuit is max 
and it changes a lot, it is necessary to hold down the output voltage of the booster circuit for supplying 
a power source to the actuation circuit mentioned above to less than [ **0.1 V ] so that display quality 
may not deteriorate. Then, the value of capacity calcium and Cb and the frequency of the driving signal 
of a booster circuit must be set up so that such conditions may be fulfilled. 

[0016] The consumed electric current Ip in the booster circuit shown in drawing 10 is Ip=fCLK and Cp- 
— (1) 

Thus, it can express. 

[0017] Here, it is fCLK. It is the frequency of a pressure-up driving signal, Cp is a capacity which is 
parasitic on capacity calcium, a control circuit 41, and switches SW1 and SW2, and **** presupposes 
that it is supply voltage. 

[0018] As mentioned above, an actuation circuit and a booster circuit are expressed as f-C-V, and the 
magnitude of the consumed electric current needs to fulfill the following conditions, in order to make the 
range of fluctuation of display supply voltage into less than [ **0.1V ]. 

[0019] Frequency fCLK of the frequency fD < booster circuit driving signal of the actuation circuit 
driving signals COM and SEG — (2) 

Capacity of a liquid crystal capacity CL < booster circuit — (3) 

This condition shows that the rate that the consumed electric current of a booster circuit occupies to 

the whole consumed electric current is large. 

[0020] 

[Problem(s) to be Solved by the Invention] However, as conventionally shown in drawing 13 , the driving 
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signal outputted from a frequency divider 61 was uniformly given to the booster circuit 62. For this 
reason, as shown in drawing 1414 , irrespective of the value of the consumed electric current Idisp, the 
frequency of a driving signal is fixed and the consumed electric current was not able to be reduced. 
[0021] This invention was made in view of the above-mentioned situation, and it aims at offering the 
pressure-up circuit apparatus which can reduce the consumed electric current, without reducing the 
display quality of liquid crystal. 
[0022] 

[Means for Solving the Problem] The current load circuit where, as for the pressure-up circuit 
apparatus of this invention, the consumed electric current changes periodically, The timing circuit which 
generates and outputs a selection signal according to the consumed electric current of said current load 
circuit, The driving signal selection circuitry which chooses and outputs either of at least two kinds of 
driving signals with which frequencies differ based on said selection signal outputted from said timing 
circuit, Said driving signal outputted from said driving signal selection circuitry can be given, and it is 
characterized by having the booster circuit which supplies supply voltage to said current load circuit. 
[0023] 

[Function] By the driving signal of a different frequency according to the consumed electric current of a 
current load circuit being chosen, and a booster circuit being given, the consumed electric current in a 
booster circuit is reduced, and the whole consumed electric current is reduced. 
[0024] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. The 
configuration of the pressure-up circuit apparatus by the 1st example of this invention is shown in 
drawing 1 . The data which a display panel 15 should display are inputted into the liquid crystal actuation 
circuit 14, and it gives driving signals SEG and COM to a display panel 15, and is driven. A booster 
circuit 13 can give the supply voltage which is not illustrated, and gives it to the liquid crystal actuation 
circuit 14 by making into actuation supply voltage what carried out pressure up. Although a booster 
circuit 13 has actuation controlled by the driving signal, this driving signal is outputted from the driving 
signal selection circuitry 12. 

[0025] The high-speed clock signal and low-speed clock signal with which frequencies differ are 
inputted into the driving signal selection circuitry 12. A driving signal selection circuitry chooses either 
among the inputted high-speed clock signal and a low-speed clock signal based on the selection signal 
given from a timing circuit 11, and outputs it to a booster circuit 13 as a driving signal CLK. 
[0026] As shown in drawing 2 (a) and (b), when the consumed electric current Idisp of the liquid crystal 
actuation circuit 14 is large, a high-speed clock signal is outputted to a booster circuit 13 as a driving 
signal CLK from the driving signal selection circuitry 12, and when the consumed electric current Idisp is 
small, a timing circuit 1 1 outputs a selection signal so that a low-speed clock signal may be outputted. 
When the potential of the driving signals SEG and COM outputted from the liquid crystal actuation 
circuit 14 specifically changes, the current Idisp consumed in this circuit 14 becomes large. Then, 
according to change of the potential of these signals SEG and COM, a timing circuit 1 1 generates and 
outputs a selection signal. 

[0027] The consumed electric current of a booster circuit 13 can be made small by changing the 
frequency of the driving signal CLK supplied to a booster circuit 13 like this example according to the 
size of the consumed electric current Idisp of the liquid crystal actuation circuit 14. As mentioned above, 
the current consumed in a booster circuit 13 has the large rate of occupying to the whole consumed 
electric current, and according to this example, the whole consumed electric current can be reduced 
substantially. 

[0028] The pressure-up circuit apparatus by the 2nd example of this invention is equipped with driving 
signal selection-circuitry 12a as shown in drawing 3 . As compared with the driving signal selection 
circuitry [ in / in this driving signal selection-circuitry 12a / the 1st example ] 12, two or more high- 
speed clocks 1 and 2 with which frequencies differ, — , the point that n (n is one or more integers) is 
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inputted with a low-speed clock are different. And based on the selection signal given from the timing 
circuit 11, any one of the high-speed clocks 1 and 2, — , n f and low-speed clocks is outputted as a 
driving signal CLK. By change of the level of the driving signals SEG and COM outputted from the liquid 
crystal actuation circuit 14, a difference arises in the magnitude of the consumed electric current in the 
liquid crystal actuation circuit 14. Then, when the consumed electric current is the largest, the high- 
speed clock n with the highest frequency is chosen, and when the consumed electric current is the 
smallest, a low-speed clock is chosen. In the middle field, either of the high-speed clocks one to n-1 is 
chosen according to the magnitude of the consumed electric current. 

[0029] The pressure-up circuit apparatus by the 3rd example of this invention is equipped with driving 
signal selection-circuitry 12b shown in drawing 3 . A low-speed clock is not inputted but only two or 
more high-speed clocks are inputted into this driving signal selection-circuitry 12b. With this pressure- 
up circuit apparatus, reduction of the consumed electric current is in drawing by the level of driving 
signals SEG and COM not changing, but stopping actuation of a booster circuit 13, when the consumed 
electric current of the liquid crystal actuation circuit 14 is small. Then, when the consumed electric 
current is small, based on the selection signal from a timing circuit 13, the driving signal which fixed level 
from the driving signal selection circuitry 12 is given to a booster circuit 13, and pressure-up actuation 
of a booster circuit 13 stops. When the consumed electric current is large, any or the optimal thing is 
chosen among two or more high-speed clocks inputted into the driving signal selection circuitry 12, and 
it is outputted to a booster circuit 13 as a driving signal CLK. 

[0030] Here, pulse width duty of driving signals SEG and COM which drives a display panel 15 changes 
with the potentials. Like the driving signal COM 1 shown in drawing 1 2 (a) - COMn, SEG1 - SEGn, when 
level is divided into the three-stage, pulse width dut(ies) are about 2 msec(s). Therefore, as for this 
driving signal COM 1 - COMn, SEG1 - SEGn, level changes an about 2 msec period. And the consumed 
electric current Idisp in the liquid crystal actuation circuit 14 is about lOOmicrosec. when a driving signal 
COM 1 - COMn, SEG1 - SEGn change, as shown in drawing 1212 (b). It increases over a period. 
[0031] If the level of a driving signal COM 1 - COMn, SEG1 - SEGn does not change, but pressure-up 
actuation of a booster circuit 13 is stopped according to the 3rd example of this invention when there is 
little consumed electric current of the liquid crystal actuation circuit 14, the consumed electric current 
of a booster circuit 14 can be held down to abbreviation 1/20. 

[0032] Next, the configuration of the pressure-up circuit apparatus by the 4th example of this invention 
is shown in drawing 5 . It is also making into the object to raise the display quality other than the object 
that this 4th example controls the consumed electric current. If the actuation supply voltage outputted 
from a booster circuit is sharply changed as mentioned above, display quality will deteriorate. For this . 
reason, it is desirable to make quick the frequency of the driving signal which needs to hold down the 
range of fluctuation of actuation supply voltage to **0.1V, and is given to a booster circuit 30. 
[0033] So, at this example, when making it display on a display panel (i.e., when the consumed electric 
current of the liquid crystal actuation circuit 28 is large), according to the value, the driving signal CLK 
with a high frequency is given to a booster circuit one by one, and a driving signal with a low frequency 
is given with a value with the small consumed electric current at the fixed time. This has realized both 
control of the consumed electric current in a booster circuit, and prevention of degradation of display 
quality. 

[0034] This example is equipped with the comparison circuit 22, the delay circuit 24, the adder circuit 25, 
and frequency divider 26 other than a display panel 29, the liquid crystal actuation circuit 28, the built-in 
booster circuit 23, a booster circuit 30, the driving signal selection circuitry 27, and a timing circuit 21. 
[0035] A frequency divider 26 outputs the low-speed clock and the high-speed clocks 1-4 with which a 
basic clock can be given and frequencies differ. This low-speed clock and the high-speed clocks 1-4 are 
inputted into the driving signal selection circuitry 27. The driving signal selection circuitry 27 chooses a 
low-speed clock or the high-speed clocks 1-4 based on the high speed / low-speed clock selection 
signal outputted from a timing circuit 21. Furthermore, when the high-speed clocks 1-4 are chosen, it is 
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based on the high-speed clock selection signal outputted from an adder circuit 25, and chooses whether 
it is a gap. 

[0036] Here, a high-speed clock selection signal is generated as follows. A timing circuit 21 generates a 
high-speed clock selection signal, when making it display by outputting a low-speed clock selection 
signal while not displaying a screen on a display panel 29. When the level of the driving signals SEG and 
COM given to a display panel 29 specifically changes from the liquid crystal actuation circuit 28 as 
mentioned above and the consumed electric current in the liquid crystal actuation circuit 28 increases, a 
high-speed clock selection signal is outputted. Furthermore, an enable signal is outputted to a 
comparison circuit 22 at this time. 

[0037] A comparison circuit 22 compares the reference voltage which the built-in booster circuit 23 
outputted with the actuation supply voltage outputted from the booster circuit 30, and gives the 
compared result to an adder circuit 25. Pressure up of the actuation supply voltage outputted from the 
booster circuit 30 is not fully carried out yet, but while it is lower than reference voltage, an adder 
circuit 25 is ordered to perform addition. Thereby, it starts from the high-speed clock 1, and an adder 
circuit 25 outputs the high-speed clocks 2 and 3 with a high frequency, and a high-speed clock 
selection signal which chooses — to the driving signal selection circuitry 27 one by one through a delay 
circuit 24. If the frequency of the driving signal outputted from the driving signal selection circuitry 27 
becomes high, the current serviceability of a booster circuit 30 will go up. Consequently, display quality 
improves. 

[0038] If pressure up of the actuation supply voltage is fully carried out and it reaches reference voltage, 
the instruction which stops addition to an adder circuit 25 will be given, and a command will go down to 
the driving signal selection circuitry 27 from a comparison circuit 22 so that the high-speed clock at this 
event may be outputted. 

[0039] Thus, the driving signal of a frequency high when making it display on a display panel 29 is given 
to a booster circuit 30, when raise display quality and not displaying it, the driving signal of a low 
frequency is given to a booster circuit 30, and the consumed electric current in a booster circuit 30 is 
reduced. Both the improvement in display quality and reduction of the consumed electric current can be 
attained because the driving signal which has the optimal frequency at each event gives a booster 
circuit 30. 

[0040] Next, the 5th example of this invention is explained. The potential of the actuation supply voltage 
outputted from a booster circuit is stabilized by this example, it aims at display quality improving, and is 
equipped with the configuration as shown in drawing 6 . Here, as compared with the 1st example shown 
in drawing 1 , generation of the selection signal which a timing circuit 31 outputs to the driving signal 
selection circuitry 12 differs. 

[0041] Relation with the display output in the actuation supply voltage outputted to drawing 7 from the 
consumed electric current of the liquid crystal actuation circuit 14 in this example, and the selection 
signal outputted from a timing circuit 31, the driving signal CLK outputted from the driving signal 
selection circuitry 12 and a booster circuit 13 and a display panel 15 is shown. Here, Period B shall be a 
period when the driving signals SEG and COM given to a display panel 15 do not change, and the 
consumed electric current in the liquid crystal actuation circuit 14 shall exist to some extent further. 
[0042] In X, the consumed electric current is increasing among drawing at the event. At this event, X 
corresponds, when the level of the driving signals SEG and COM given to a display panel 15 is changing. 
[0043] the 1st - the 4th example — an event — X or subsequent ones — a display — carrying out — 
predetermined — a period — setting — a selection signal — high-level — becoming — a driving signal 
CLK — outputting — having . In this case, actuation supply voltage takes time amount for a display 
output to also reach desired level, without fully reaching to required level, as shown by the drawing 
middle point line. 

[0044] on the other hand — the 5th example — a selection signal — an event — from [ when only a 
period C is earlier than X ] — high-level — changing — this event to the driving signal CLK — 
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outputting — having . Here, the longer one of Period C is desirable more than the half period of a driving 
signal. Thus, the level of the actuation supply voltage which fell during Period B reaches level sufficient 
at the event X by only a period C being quick and giving a driving signal CLK to a booster circuit 13. 
Consequently, the responsibility of a display output improves. 

[0045] The 6th example of this invention is applied when the consumed electric current in Period B is 
very small, as shown in drawing 8 . the period C shorter than the 5th example in this example — an 
event — to [ when quicker than X ] the driving signal CLK — outputting — having . This period C is set 
up at least shorter than the half period of a driving signal CLK. 

[0046] Furthermore, in the 5th example, the period of B with the to some extent small consumed 
electric current holds the driving signal CLK to a low level. Thereby, the consumed electric current can 
be reduced more. In the 6th example, Period B holds the driving signal CLK high-level. By this, in 
drawing 9 , switches SW1 and SW2 were connected to Contact b side, and the electrical potential 
difference of 2Va(s) will be outputted by capacity calcium and Cb from Vb. For this reason, the level of 
actuation supply voltage does not fall between Periods B, but it is high-level and is held, the period C 
which outputs CLK by this is short — an event — X — it can set — actuation — supply voltage — 
enough — pressure up — it can reach to the level carried out and the responsibility of a high display 
output can be acquired. 

[0047] The example mentioned above is an example, and does not limit this invention, and various 
deformation is possible for it. The driving signal which a driving signal selection circuitry chooses 
according to the selection signal given from the timing circuit should just be chosen from two or more 
kinds of things from which a frequency differs. 
[0048] 

[Effect of the Invention] As explained above, the pressure-up circuit apparatus of this invention is that 
the driving signal with which frequencies differ according to the consumed electric current of a current 
load circuit is chosen, and a booster circuit is given, and the consumed electric current in the booster 
circuit which is occupied to the whole consumed electric current and where a rate is high is reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram having shown the configuration of the pressure-up circuit apparatus by 
the 1st example of this invention. 

[Drawing 2] The timing diagram which showed the relation of the consumed electric current and the 
driving signal CLK in this pressure-up circuit apparatus. 

[Drawing 3] The block diagram having shown the driving signal selection circuitry in the pressure-up 
circuit apparatus by the 2nd example of this invention. 
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[Drawing 4] The block diagram having shown the driving signal selection circuitry in the pressure-up 
circuit apparatus by the 3rd example of this invention. 

[Drawing 5] The block diagram having shown the configuration of the pressure-up circuit apparatus by 
the 4th example of this invention. 

[Drawing 6] The block diagram having shown the configuration of the pressure-up circuit apparatus by 
the 5th example of this invention. 

[Drawing 7] The consumed electric current in this pressure-up circuit apparatus, a selection signal, a 
driving signal, actuation supply voltage, the timing diagram that showed the relation of a display output. 
[Drawing 8] The consumed electric current in the pressure-up circuit apparatus by the 6th example of 
this invention, a selection signal, a driving signal, actuation supply voltage, the timing diagram that 
showed the relation of a display output. 

[Drawing 9] The circuit diagram having shown the configuration of the conventional pressure-up circuit 
apparatus. 

[Drawing 10] The circuit diagram having shown the detailed configuration of this pressure-up circuit 
apparatus. 

[Drawing 1 1] The circuit diagram having shown the configuration of the equal circuit of a liquid crystal 
display panel. 

[Drawing 12] The timing diagram which showed the relation between the signal which drives this liquid 

crystal display panel, and the consumed electric current in a liquid crystal actuation circuit. 

[Drawing 13] The circuit diagram having shown the configuration of the conventional pressure-up circuit 

apparatus. 

[Drawing 14] The timing diagram which showed the relation between the consumed electric current of 
the liquid crystal actuation circuit in this pressure-up circuit apparatus, and the driving signal supplied to 
a booster circuit. 
[Description of Notations] 
1 1 Timing Circuit 

12, 12a, 12b Driving signal selection circuitry 

1 3 Booster Circuit 

14 Liquid Crystal Actuation Circuit 

15 Display Panel 

21 31 Timing circuit 

22 Comparison Circuit 

23 Built-in Booster Circuit 23 

24 Delay Circuit 

25 Adder Circuit 

26 Frequency Divider 

27 Driving Signal Selection Circuitry 

28 Liquid Crystal Actuation Circuit 

29 Display Panel 

30 Booster Circuit 
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